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Statim. 

____ 

Macksville. Kans.. .... .._.: .......... 
Great Bond Kans. ........................ 
Hutchinson: Bans.. ....................... 
Medora. Pans. ........................ 
McPherson. Kans .......................... 
Hesston lians ........................ 
Newton: Ems ............................. 
Sed aick Jians..: ................... 
Wiekta, kans.. ...................... 
Ralston Okla. ............................ 
Tillsa dkla.. .............................. 
Webb& Falb, Okla ....................... 
Emporia, Kans ....................... 
Neosho Rapids, Kans ................. 
LeR Kans .............................. 
Oswego Kans.. ........................... 
Wyandhtte OUa.. ........................ 
Fort hlkon, Okla .................... 
Camargo Okla.. ..................... 
Union Ch Okla ..................... 
Canton,Okla .............................. 
Reno Junction. Okla.. .................... 
Oklahoma City Okla... .............. 
Cslrin. Okla ...). ...................... 
Fort Smith, Ark.. .................... 
Dardanelle. Ark ..................... 
Danville. Ark.. ...................... 
Little Rwk, Ark. .................... 
Calico Roek, Ark. .................... 
Batasville Ark.. ........................ 
Pine Bluff. Ark-.-. ................... 
Black Rock Ark.. ................... 
Georgetown Ark ..................... 

IoLs,%ans.. .......................... 

Okay O k l i  ........................... 

Woodwad; Okla.. ........................ 

Newport. krk..  ...................... 

Patterson, Ark. ...................... 
Clarendon, brk.. ......................... 

Warnings of local frost were issued for Utah, western 
Colorado and the mountain districts of New Mexico on 
the lst, as relatively high pressure revailed on the 

While frost temperatures occurred in places, with freez- 
ing weather in northeastern Arizona, a considerable 
rise in temperature prevented further serious damage. 
E'rost warnings for western Utah were issued on the 13th, 
when the pressure was low in Rocky Mountain districts 
and an antic clonic area was advancing eastward from 
the middle %acific. Frost temperatures occurred in 
localities. On the 22d advices of possibly local frost 
were issued for western Utah. The center of an area 
of low pressure occupied the middle Rocky Mountain 
section, with cooler weather in the Plateau region, frost 
in Nevada,and rising pressure on the California coast. 
The rapid development of an area of low pressure of 
considerable intensity in Nevada was attended by rising 
ternperature.-Fred&k W. Brkt. 

western slope attended by abnormally P ow temperature. 

SAN FRANCISCO FORECAST DISTRICT. 

During the month of June the high- ressure area 

slower than usual in gaining strength and stability; 
consequently it did not im in e on the coast to an 

was the formation of irre ular-shaped troughs of low 

that caused protracted spells of cool and unsettled 
weather in the San Francisco Forecast District. The 
passage eastward of these trough-shaped low-pressure 
areas was more or less checked by the presence of 
sistent . h-pressure areas over the Mississip i Va ley 

dif3icult to predict was of inestimable benefit to the 
ain crops, and it did much to prevent the s read of 

of the year, especially in the southern portion of the 
district. 

warning issued was for li ht-to-heavy frost 

warnings were issued nor were any necessary.-E. ,4. 
Beds. 

over the eastern portion of the North Paci E c Ocean was 

great extent till near the en B B  o the month. The resu 9 t 

pressure over the Rocky % tountain and Pacific States 

Y- 
and the?%tlantic States. This t p e  of weat P ier while 

Erest fires, which sometimes are numerous at  t p1 is time 

in expose 2 places in Idaho on the 16t fl inst. No storm 
The on1 

Total 
River. lor !a8 

days. 

Inehea. 
Arkansas ............................ 9.31 

do.. ............................ Q. w) 
do.. ............................ 11.01 

. .- .do..  ............................ 1 2  73 
do.. ............................ 11.04 

Little Arkansas.. ................... 11.93 
do .............................. 1269 

.___ .do  .............................. 13.13 
Arkansas ............................ 18.38 

do .............................. 6.14 
do.. ............................ 11.35 
do.. ............................ 8.52 

Cottonwood ......................... 12.13 
Neosho .............................. 10.08 

do.. ............................ 9.80 ..... do .............................. 8.89 
do.. ............................ 7.97 
do .............................. 12.27 

Verdigris ............................ 7.13 
Neosho .............................. 6.88 
North Fork Canadian.. ............. 7.97 

___ . .do  .............................. 7.36 
do.. ............................ 9.53 
do .............................. 8.22 
do.. ............................ 5.47 

.._..do .............................. 7.21 
C s n a d h . .  ......................... 8.80 
Arkans as... ......................... 8.65 .I.. . ..do.. ............................ 8.24 
Petit Jean... ........................ 8.25 
A r k a m  ............................ 5.19 
White.. ............................. 8.98 

..do. ............................. 8.91 
_ _ _ _ . d o  .............................. 1256 
Arkan sss... ......................... 6.07 
Black ............................... 7.71 
Cache... ............................ 14.88 
White ............................... 11.95 

.do.. ............................ 7.87 

RIVERS AND FLOODS. 
By H. C. FRANKENFIELD, Meteorologist. 

The only great flood of the month occurred in the 
Arkansas kiver from the vicinity of Hutchinson, Kans., 
to the mouth of the river. To the westward, the river 
was only in moderate flood, and flood st es were not 
reached except at Fort Lyon, Colo., where "a t e river was 
above the flood stage of 6 feet on June 17, with a crest 
st e of 10 feet at 8 p. m. % is evident that the major portion of this rise came 
from the Pur atoire River, at Higbee, Colo., on that 

with the nver still risin Flood 

issued at once, and no serious damage was reported, as 
the excess water was apparently diverted to the irriga- 
tion canals. Other streams in northeastern Colorado 
were also in flood. 

The following account of the flood from Hutchinson, 
I<ans., eastward was summarized from the detailed 
reports of Messrs. S. P. Peterson, T. G. Shipman, H. S. 
Cole, and J. P. Slaughter in charge of the river districts- 

river, reporte d the washing out of 

Arkansas River from Fort fyon  to 

17, at a stage of 10 feet, or 6 feet above 

Wichita, Kans., Fort Smith, Ark., Little Rock, Ark., and 
and Oklahoma Cit , Okla., respectively. The rainfall 
responsible for the H oods is shown in the following table: 

Rainfall, May 91 to Jitnc 17, hlel.u.&e, 19%. 

It will be seen from the above table that there was a 
period of almost four weeks of continuous rains over 
eastern Kansas, Oklrthoma, and Arkansas. From May 21 
to 24, inclusive, the rains were heavy. On June 9, they 
were excessive over Kansas and Oklahoma, and on 
June 10 over Arkansas. The mean rainfall for the 3s 
days over the three sections mentioned was 9.60 inches, 
froin two to more than three times the normal amount 
for the season, with the greatest excess over southeastern 
Knnsas. 

Hmtchinson, Kms. ,  to Iffch.ifa, Ka.ns.-The area cov- 
ered by the heavy rains was about 45 miles in length, 60 
niiles in width over the upper portion, and 40 miles over 
the middle portion, converging to about 10 miles at  the 
extreme lower end. The flooded area was about 40 
miles in width at  Hutchinson, Medora, and McPherson, 
Kans., and became extensive southward from a line cross- 
ing the drain e area through the headwaters of Big 
Slough and atsesston,  Kans. The total area of farm 
lands flooded was about 97,000 acres and the reported 
damage to crops amounted to $942,000.. Damage to 
highways and bridges amounted to about $95,000 and 
to railroads about $335,250. In  the city of Wichlta, 
situated at the convergence of the Big and Little Arkansas 
Rivers and Chisholm Creek, the dama e amounted to 

$3,213,000. About 6 square miles of the city was flooded. 
The crest s t  e in the Arkansas River at  Wichita was 

stage of record, and the river was above the flood stage 
from June 9 to 15, inclusive. 

Previous high-water stages were 11 feet on May 18, 
1877, 11.2 feet on Jan. 13, 1910, and 12.1 feet on June 61 

1921. The city overflow water came froin the smaller 

about $840,750, making a total for the % istrict of about 

13.5 feet, 4.5 P eet above the flood stage and the llighest 
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streams, the main river overflowing only a little property 
in the southern portion of the city. Since 1904 the river 
channel has been artificially deepened by the puniping 
of sand for commercial purposes, and the maximum 
deepening has been about 7 feet. Below Wichita the 
overflow was as great as in 1904. 

Warnings were issued in ample time for Wichita and 
vicinit , but it was not possible to reach the upper por- 
tion o 9 the flooded area, as the rapid m e  of tlie streains 
followed too closely the heavy rains of the dternoon and 
evening of June 8. Ap reciation of the excellent service 

received. 
Below Wichita, Kans., to Fort Smith, Ark., inchding 

tributaries, except the Canadian River.-The floods over 
this district were much more extensive and destructive 
than elsewhere. The flood period lasted from June 9 to 
22, inclusive, and the highest stages of record were expe- 
rienced at four stations, Yonkers, Okla., on the Neosho 
River, and Ralston, Tulsa, and Tamaha, Okla., on the 
Arkansas River. On1 the breaking of levees prevented 

and at a1 f places on the Arkansas River from Tulsa, 
Okla., to Fort Smith, Ark. 

The floods were also unusual in that the causative rain- 
fall occurred mainly over the northern and western 
tions of the district and beyond. Six different rises rom 
six different sources occurred in the lower Arkansas River 
in eight days, the first from eastern Oklahoma, the second 
from the Canadian River, the third from the Neosho 
River, the fourth from the Cimarron River, the fifth from 
the upper Arkansas River, and the sisth from the Spring 
River, a tributary of the Neosho River in southwestern 
Missouri and northeastern Oklahoma. At no time since 
the beginning of gage readin have tlie Neosho and upper 

as during this flood. The severest floods assed through 

in a high state of development, and the resulting damage 
far exceeded any previous records. 

The losses in the district were estimated at  $15,988,300, 
divided as follows: 
Railroads (incomplete) .................................. $1,505,300 
Buildings, etc .......................................... 8,922,000 
Crops, mature. ........................................ 283, OOO 
Crops, respective ...................................... 3,294,000 
Movabg property and live stock.. ...................... 774,000 
Suspension of busine ss... ................................ 1,210,000 

The acreage of overflowed lands was estimated at 
191,820. The district most affected was Cowley County, 
Kans., and adjoining territory. The reported losses 
totaled $10,240,000, with the winfield, Kans., section as 
the heaviest loser. Here 50,000 acres of land were over- 
flowed, and the total losses were about $2,500,000. 
Losses in Kay County, Okla., amounted to 51,440,000. 

as frequently as occasion demanded, and the reported 
value of prope+y saved thereby was $1,130,000. 

Canaducn Ravw drainage area.-Excessive rains over 
central and northwestern Oklahoma on Ma 21-22, 1923, 
caused a eneral flood in the North Fork o 9 the Canadian 
River. fiarnin s were issued on the morning of May 23, 
and again on g a y  26, the warnings of the latter date 
including a statement that the river east of Oklahoma 
City would go over its banks during the following week. 
Another heavy rain necessitated an additional warning 
on the morning of May 2% 

was general, and a num \ er of commendatory letters was 

record sta es at Fort B ibson, Okla., on the Neosho River 

?- 

Arkansas Rivers shown SUC r high stages simultnneouslv 

a country rich in agricultural and minera P resources, and 

Seven lives were lost durin the flood. 
The warnings of these floo % s were issued promptly and 

The crest stages reached were from 3 to 4 feet above the 
flood sta es, as a rule, and hi h water continued at the 

en aged in rescue work in Oklahoma Cit . 
four river stations on the North Canadian River. 
stages are shown in the table at the end of this report. 

time, and their distribution was 
cooperation of the State board of 

close of t % e month, and one li Ei e was lost, that of a man 

flew high-water records were establis % ed a t  each of the 
The 

Warnings were issued for these floods at the 

hysically and financially. The 
formed valuable service, as flood 

every community several days in advance 9 o the crest 

of the amount o f damage. The figures submitted were 

River move very slowly, and press warni - reached 

of the flood. 
It has been im ossible to obtain even a rough estimate 

so indefinite, incomplete and conflicting as to be valueless. 
It is known that the overflowed acreage was less than in 
the May flood, and the total loss and damage for the 
two floods probably aggregates betweon $5,000,000 and 
$10,000,000, of which several millions fell to Oklahoma 

'%bile the June rise in the Canadian River was decided, 
flood sta es were not reached except locally at a few 
glac? barninjs were issued immediately after the 

eav rains of une 7-9, and there was very little loss 
or amage. In the Cimarron River the flood was 
destructive, and railroad traffic over north-central 
Oklahoma was suspended for about one week. No flood 
service is maintained on this river. 

Arkansns River below Fort Smith, Ark.; mite and 
Black River8.The flood in this district formed a art 
of the general flood scheme. The Arkansas River f r  ood 
was of about the same duration as farther westward, but 
it was neither so severe nor destructive. 
In the lower White and Black Rivers the floods were 

more prolonged. 
Frequent warnings were issued for the floods, and 

preventable losses were reduced to a minimum. The 
reporta of losses, which were very incomplete, totaled 
$1,189,700, of which $1,107,000 was in crops, matured 
and prospective. A live-stock loss of $500 was due to 
the unex ected hreakino of a levee, and the reported 
amount o!$royrt,y save3 by the warnings was $45,500. 

Rivers o I anam, except lhe Arkansas River.-(Sum- 
marized from the report of Mr. S. D. Flora, To eka, 
Kans.) The same rainfall conditions that cause{ the 
great flood in the Arkansas and Canadian Valleys, also 
caused general, althouoh much more moderate, floods 
in the other rivers of kansas.  The Solomon, Repub- 
lican, Smoky, Hill and Osage Rivers were in flood between 
June 9 and 14, doin damage to the estimated amount of 

stages only prevailed in the Blue River, and onl a few 
hundred acres of growing crops were damagei The 

eatest losses occurred over a limited area along the 
gepublican River ust below the Nebraska line. No 

area just mentioned, and the lower portion of Ottawa on 
the Os e. Personal property loss was insignificant. 

accurate warnings were issued for the 
of dollars' 

following quotation 
of June 17,1923, indi- 

$382,800, mainly to B ridges and growing crops. Bankful 

towns were flood ec( except Scandia, Kans., within the 

All aorta of rumors of cloudbureta and great rises above were circu- 
lated by irreaponeible persons, but North Topeka stood pat on the 
ofiaal prediction, took whatever precautiom were neeeeeary for a 
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twent -one foot stage, and refused ta be stampeded. The r d t u  
entirer vindicated their faith in the bureau% prediction. 

Sunfay evening, after the heavy downpour, when the river stood 
almost on a Ievel with North Kanaas Avenue. many of the north adera 
were almoat panic-stricken hut in half an hour% time the Weather 
Bureau had received reports from ita observers upstream that showed 
there WM no chance for an overflow from this rain and North Topeka 
went to ped feeling tkat ita leveae would take care of all t,he waOer that 
WM coming. This articular warning coat the Weather Bureau exactly 
90 centa in telegrapg and telephone tolls and a few hours of the hardest 
kind of work on the part of employees already worn out with long vigil 
over flood conditions, but it aaved Korth Topeka upwards of $25.000, 
besidea all the inconvenience of moving out and moving back again. 

Warnings for other sections were e uall accurate and 

panicatricken through unfounded and grossly eragger- 
ated rumors. 

Rivers qf Nebraska.-(Frorn 
report of Mr. M. V. Rogns, Omaha, Nebr.) Early in 
this report it was stated that floods occurred in north- 
eastern Colorado. The flood waters in the South Platte 
River moved throu h the State of Nebraska, causing a 

on June 13, and again on June 15, lG, 17, and 18. The 
flood was a moderate one, and the 
amounting to about $5,500, 
lala, Nebr., m t h  an offset of 
saved through the warnings. 

allayed the fears of thousands of peop Y Z  e w o had become 

South Platte and Lou. 

considerable rise in t a e river. Warnings were first issued 

no damage was done, and the money value of property 
saved by the warnings wtw $50,000. 

On June 18 there were more heavy rains over the upper 
South Platte drainage area and that of the Loup River in 
Nebraska, and warnings were auain issued on June 19. 
This flood caused considerable Jamage along the Platte 
River (below North Platte, Nebr.), and in the Loup 
Valley, the total amountin to about $300,000, mainly 
to crops and live stock. 6 was impossible to obtain 
estimates of the value of pro erty saved through the 

cattle was saved. 
These floods were the fist since the recent or aniza- 

cess attending the warnings was very gratifying. It 
became apparent that some further estensions are neces- 
sary if the needs of the eople are to be met, and addi- 
tions will be made if fun f; s can be obtained. 

The Platte, Kansas, and Osage floods were just about 
sufficient to bring the Missouri River to a prosiniate 

ings were issued a t  the proper time and apparently little 
or no damage was done. 

The Santee River of South Carolina fell below the flood 
sta e on June 12. The river had been above flood stage 
so ong that no crops of-conse uence had-been lanted 
in the lowlands, and livestoc - kept mthm gounds. 
There were therefore no losses. The local floods in the 
Oconee, Ocmulgee and Flint Rivers of Georgia and in the 
Apalachicola River of Florida were unimportant. 

The St. Francis River of Arkansas reached the flood 
stage of 17 feet at Marked Tree, Ark., on Ma 18, and 
did not fall below that st e until June 19. Tze highest 
stage was 19.1 feet from%ay 28 to June 1. Warnings 
were first issued on May 16, and thereafter as occasion 
required, the last on June 11, after the heavy rains of 
June 10-11. 

The flood was not as destructive as its height and the 
season of the ear would indicate. The absence of hi h 
stages in the &ssissippi River prevented ponding in t8e 
lower reaches and the wet spring had senousl retarded 

ovedowe a and then crops destroyed, although perhaps 

warnings, but it was reported t R at a number of herds of 

tion of flood service along the Platte River, and t a e suc- 

flood stages from Kansas City eastward. 3 ome warn- 

R ? 

farming o erations: About 10,000 acres of T and were 

one-half was replanted to corn. Lumberin operations 
were aided in some localities and hindere 3 in others. 
The most serious loss was in farm labor which moved 
away from the flooded area and for the most part failed 
to return. 

Losses were about $275,000, of which $200,000 waa in 
crops about equally divided between mature and pros- 
pective yields. Property to the value of $50,000, was 
saved through the warnings. 

The Yazoo River flood ended about July 4, the river 
having been in flood since March 1. The only losses 
resulted from the overflow of about 1,500 acres of cul- 
tivable lands, and were, of course, prospective. They 
were estimated a t  $15,000. 

Five hundred and sixtyeight square miles of land in 
the lower basin were overflowed by backwater from the 
Mississippi River, but owin to the frequency of floods, 
cultivation of the lands in t f is section has virtually been 
abandoned, There still remain about 2,140 square 
miles that are protected from overflow. 

LOW WATER IN THE MISSISSIPPI RIVER DURING JUNE, 
1923, IN THE DAVENPORT, IOWA, DISTRICT. 

By -4. M. HAMRICK, MeteoroIogiet. 
[Weather Bureau, Davenport, Iowa.1 

During June, 1923, the Mississippi River waa far below the average sv for that month in the Davenport, Iowa. district. G e readings 
at avenport show that in only four of the last fifty yemTave June 
river stages averaged lower than this year. The lowest water for any 
June occurred in 1900. when the daiIy gage readings averaged 2.2 feet, 
with a low stage for the month of 1.4 feet, and a high stage of 3.2 feet. 
The other three low-water Junes were: 1891. with an average s of 
3.8 feet; 1910, with an average stage of 3.1 feet; and 1887, w%an 
average staoe of 3.2 feet. In June, 1923. the average river &age waa 
3.5 feet, witk a high readi of 4.3 feet, and a low reading of 3 feet. 

The normal stage of th&issiaeippi River for June at Davenport, aa 
determined from the records of the last 50 years, is 7.24 feet. 

No flood occurred in this section of the Missisei pi River during the 
spring of 1923, although the A ril stages averaged s&htlyabove normal. 
The May stages were 1.7 feet gelow normal. 

The total rainfall at Davenport during May WM 3.60 inches, 0.69 inch 
Lelow normal, and during June i t  was 6.03 inches, or 1.92 i n c h  above 
normal. A drought prevailed throughout this section of the Mimieaippi 
Valley during April, and the heavy rains in May and June had very 
little effect upon the stages of the rix-er. 

The accompanying table gives the average daily river stages at 
Davenport for Juue for the last 50 years. 

Juue 1873 __.. . - -. . . -. . . -. . 11.3 
Average slam 

(feet). 
1899 .-...._......._.. 9.2 

1871 ...____..___._._. 5.5 1900 ......__..__...__ 2.2 
1875 _____._.___._.._. 7.3 1901 __.__....._._._.. 3.6 
1576 ....__.._..._..__ 9.5 1902 .-.._..-.....-... 7.3 
1877 ........_ ._._.___ 5.4 1903 _____._.._._.._.. 9.9 
1878 . . . .____________. 5.1 1904 ..-....-...-.-... 8.1 
1879 .___.._ _ _ _ .  . _ _ _ _ _  5.4 1905 ._.._..__.__.__._ 11.3 
1880 -.._._..._._..._. 15.3 1906 __.._...__....... 9.6 
1881 .-...._._-.._._._ 8.3 1907 .__.__._......__. 7.0 
1882 _._.____.___._._. 8.8 1909 ..-._..._._-_..-. 11.5 
1883 _...._.._.._...._ 8.1 1909 --.-.._____._._._ 8.4 
1884 __..__._____.___. 6.8 1910 .-.._._-.....-... 3.1 
18S5 ._.____..___._... 6.5 1911 -.--_._-.-...-.._ 4.4 
1586 _._.__..__._.._._ 4.3 1912 _..__.___._..._._ 6.8 
1887 _____.__.._._._._ 3.8 1913 ____._._..._..... 6.3 
1888 -.._._._.-._._.._ 10.7 1914 ._......_........ 7.7 
1689 __-_...__....__._ 4.3 1915 __._._._..._._._. 7.9 
1890 ......_.__..__.._ 9.0 1916 _____._._.__.___. 11.3 
1891 ..._.__._...._... 8.8 1917 __..._._......._. 7.6 
1893 _.._.___._.__..._ 14.8 1918 _..........._._.. 8.2 
1893 ..__..__..__.._._ 8.0 1919 .--__._..._...... 6.1 
1894 .___....._..__... G.8 1930 ....__.._._._..._ 7.2 
1895 _.__._._._._._._. 3.5 1981 .--_______.__.... 5.9 

1922 _..__._.__.._.__. 4.8 1896 _____....___._... 7.9 
1697 __..__.....__..._ 5.9 
1S98 .____.___.___._.. 5.5 50-yearmean .___..____._._ 7.24 

As a result of the excessive rains of June 9-10, the 
upper Trinity River of Texas overflowed low placces from 


